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ABSTRACT 

PURPOSE: To more elevate the crystallinity of a crystalline Si film by 

introducing into an amorphous Si film a metal element for promoting the 03 
crystallization, heat-treating to crystallize this film and holding the JJj 
sample within specified temperature range from the heat treatment ^ 
temperature during irradiating at a laser beam. ^ 

CONSTITUTION: A silicon oxide film 602 is formed as a base film on a glass 
substrate 601 and amorphous Si film 603 of 500 A thick is formed. In an 
oxidative atmosphere an ultraviolet ray is emitted to form a very thin 
oxide film 604 on the surface of the film 603. Using a resist, a resist 
mask 801 is formed and coated with a Ni acetate solution to form a water 
film 605. It is spin- dried, using a spinner 606. The mask 801 is removed 
and heat treatment is applied to form a crystalline Si film grown as a 
crystal in a direction parallel to the substrate. A laser beam is emitted 
to anneal this film while the sample is held within plus or minus 100 deg.C 
from the temperature at the heat treatment. 



m 

o 
O 
■o 



:ROM 001-5714342916=RIPLO 7081-462702408= 704-07-29-22:40/001-007 



tita0051739«6 P 



DIALOG(R)File 345:Inpadoc/Fara.& Legal Stat 
(c) 2004 EPO. All its. reserv. 

12994451 

Basic Patent (No,Kind,Date): JP 8045839 A2 19960216 <No. of Patents: 016> 

PATENT FAMILY: 
CHINA (CN) 

Patent (No,Kind,Date): CN 1122953 A 19960522 
LASER PROCESSING METHOD (English) 
Patent Assignee: SEMICONDUCTOR ENERGY LAB (JP) 
Author (Inventor): TERAMOTO SATOSHI (JP); OHTAN1 HISASH1 (JP); 

MJYANAGA AKHARU (JP) 
Priority (No,Kind,Date): JP 94198042 A 19940728; JP 94256148 A 

19940926; JP 94198043 A 19940728 
Applic (No,Kind,Date): CN 95115832 A 19950728 
IPC: * H01L-021/00 

CA Abstract No: * 124(22)303287U; 124(22)303289W; 125(02)023981J 
DerwentWPIAccNo:* C 96-165182; C 96-165183; C 96-244490 
Language of Document: Chinese 
Patent (No,Kind\Date): CN 1320954 A 20011107 
LASER TREATING METHOD (English) 
Patent Assignee: SEMICONDUCTOR ENERGY LAB (JP) 
Author (Inventor): AKIRA TERAMOTO (JP); HISASHI OYA (JP);TERUJI 

MIYANAGA (JP) 
Priority (No.KindJDate): JP 94198042 A 19940728; JP 94198043 A 

19940728; JP 94256148 A 19940926 
Applic (No,Kjnd,Date): CN 2001103030 A 20010122 
IPC: * H01L-021/324 

CA Abstract No: • 124(22)303287U; 124(22)303289W; 125(02)023981J 

DerwentWPIAccNo:* C 96-165182; C 96-165183; C 96-244490 

Language of Document: Chinese 
Patent (No,Kind,Date): CN 1485892 A 20040331 

Priority (No,Kind,Date): JP 94198042 A 19940728; JP 94198043 A 
19940728; JP 94256148 A 19940926 

Applic (No,Kind,Date): CN 2001103022 A 19950728 

IPC:* H01L-021/324 

Language of Document: Chinese 
Patent (No,Kind,Date): CN 1115713 B 20030723 

Laser processing method (English) 

Patent Assignee: SEMICONDUCTOR ENERGY LAB (JP) 

Author (Inventor): TERAMOTO SATOSHI (JP); OHTANI HISASHI (JP);AL 

AKIHARU MIYANAGE ET (JP) 
Priority (No,Kind,Date): JP 94198042 A 19940728; JP 94256148 A 

19940926; JP 94198043 A 19940728 
Applic (No,Kind,Date): CN 95115832 A 19950728 
IPC: * H01L-021/00 
Language of Document: Chinese 



from 001 _ 5 7H342916=RIPLO 7081-462702408= 704-07-29-22:40/001-008 



JAPAN (JP) 

Patent (No,Kind,Date): JP 8045839 A2 19960216 
METHOD OF LASER TREATMENT (English) 
Patent Assignee: SEMICONDUCTOR ENERGY LAB 

Author (Inventor): TERAMOTO SATOSHI; OTAN1 HISASHI; M1YANAGA SHOJI; 

HAMAYA TOSHDI 
Priority (No,Kind,Date): JP 94198042 A 19940728 
Applic (No,Kind .Date): JP 94198042 A 19940728 
IPC: * H01L-021/20; C23C-014/56; C23C-016/56; C30B-025A6; 

H01L-021/268; H01L-027A2; H01L-029/786; H01L-O21/336 
CA Abstract No: • 124(22)303289W; 124(22)303289W 
DerwentWPIAccNo: * C 96-165182; C 96-165182 
Language of Document: Japanese 
Patent (No,Kind,Date): JP 8045840 A2 19960216 
LASER TREATMENT (English) 
Patent Assignee: SEMICONDUCTOR ENERGY LAB 
Author (Inventor): TERAMOTO SATOSHI; HAMAYA TOSHUI 
Priority (No,Kind,Date): JP 94198043 A 19940728 
Applic (No,Kind,Date): JP 94198043 A 19940728 
IPC: • H01L-021/20; C30B-030/00; C30B-031/22; H01L-021/268; 

H01L-027/12 
Derwent WP1 Acc No: ; C 96-165183 
Language of Document: Japanese 
Patent (No,Kind,Date): JP 8097169 A2 19960412 

METHOD AND DEVICE FOR LASER PROCESSING (English) 

Patent Assignee: SEMICONDUCTOR ENERGY LAB 

Author (Inventor): YAMAZAKI SHUNPEI; TERAMOTO SATOSHI 

Priority (No,Kind,Date): JP 94256148 A 19940926 

Applic (No,Kind,Date): JP 94256148 A 19940926 

IPC: * H01L-021/268; H01L-O21/20; H01L-O27/12; HOlL-029^786; 

H01L-021/336 
CA Abstract No: * 125(02)023981J; 125(02)023981J 
DerwentWPIAccNo:* C 96-244490; C 96-244490 
Language of Document: Japanese 
Patent (No,Kind,Date): JP 3034765 B2 20000417 
Priority (No,Kind,Date): JP 94198042 A 19940728 
Applic (No,Kind,Date): JP 94198042 A 19940728 
IPC: • H01L-021/20; C23C-014/56; C23C-016/56; C30B-025/16; 

H01L-021/265; H01L-O21/268; H01L-021/336; H01L-027/12; H01L-029/786 
CA Abstract No: • 124(22)303289W 
DerwentWPIAccNo:* C 96-165182 
Language of Document: Japanese 
Patent (No,Kind,Date): JP 3295241 B2 20020624 
Priority (No,Kind,Date): JP 94198043 A 19940728 
Applic (No,Kind,Date): JP 94198043 A 19940728 
IPC: * H01L-021/20; C30B-030/00; C30B-O31/22; H01L-021/268; 

H01L-021/336; H01L-027/12; H01L-029/786 
CA Abstract No: * 124(22)303287U 
DewentWPIAccNo: * C 96-165183 
Language of Document: Japanese 



ROM 001-5714342916=R1PLO 7081-462702408= 



704-07-29-22 : 4 0/0 0 1 - 00 9**^ e 00 s 1 73946 p 



TAIWAN (TW) 

Patent (No,Kind,Date): TW 406861 Y 20000921 

Patent Assignee: SEMICONDUCTOR ENERGY LAB (JP) 

Author (Inventor): TERAMOTO SATOSHI (JP); OTAN1 HISASHI (JP); 

MJYANAGA AKIHARU (JP); HAMATANI TOSH1J1 (JP); YAMAZAH SHUNPEI 
(JP) 

Priority (No,Kind,Date): JP 94198042 A 19940728; JP 94198043 A 

19940728; JP 94256148 A 19940926 
Applic (No,Kind,Date): TW 86202433 U 19950718 
IPC:* H01L-021/477 

CA Abstract No: * 124(22)30328711; 124(22)303289W; 125(02)023981J 
DerwentWPIAccNo:* C 96-165182; C 96-165183; C 96-244490 



UNITED STATES OF AMERICA (US) 

Patent (No.Kind.Date): US 5923966 A 19990713 
LASER PROCESSING METHOD (English) 
Patent Assignee: SEMICONDUCTOR ENERGY LAB (JP) 
Author (Inventor): TERAMOTO SATOSHI (JP); OHTANI HISASHI (JP); 

MJYANAGA AKIHARU (JP); HAMATANI TOSfflJI (JP); YAMAZAKI SHUNPEI 
(JP) 

Priority (No,Kind,Date): JP 94198042 A 19940728; JP 94198043 A 

19940728; JP 94256148 A 19940926 
Applic (No,Kind,Date): US 504991 A 19950720 
National Class: * 438162000; 438166000; 438479000; 438487000 
IPC:* H01L-021/00; H01L-021/20 

CA Abstract No: * 124(22)303287U; 124(22)303289W; 125(02)023981J 
DerwentWPIAccNo:* C 96-165182; C 96-165183; C 96-244490 
Language of Document: English 
Patent (No,Kind,Date): US 20010024843 AA 20010927 
LASER PROCESSING METHOD (English) 

Patent Assignee: TERAMOTO SATOSHI (JP); OHTANI HISASHI (JP); 

MIYAN AG A AKIHARU (JP); HAMATANI TOSHU1 (JP); YAMAZAKI SHUNPEI 
(JP) 

Author (Inventor): TERAMOTO SATOSHI (JP); OHTANI HISASHI (JP); 

MIYANAGA AKIHARU (JP); HAMATANI TOSHD1 (JP); YAMAZAKI SHUNPEI 
(JP) 

Priority (No,Kind,Date): US 840229 A 20010424; JP 94198042 A 
19940728; JP 94198043 A 19940728; JP 94256148 A 19940926; US 
315968 A3 19990521; US 504991 A3 19950720 

Applic (No,Kind,Date): US 840229 A 20010424 

Addnl Info: 5923966 Patented 

National Class: * 438151000; 438156000 

IPC: • H01L-021/00; H01L-021/84 

CA Abstract No: * 124(22)303287U; 124(22)303289W; 125(02)023981J 
DerwentWPIAccNo:* C 96-165182; C 96-165183; C 96-244490 
Language of Document: English 



from 001 _57H342916=R1PLO /08 1 -462702408= 



/04-07-29-22: 40/00 1-01 0"^ soos 1 73946 p 10 



Patent (No,Kind,Date): US 20030059991 AA 20030327 
LASER PROCESSING METHOD (English) 
Patent Assignee: SEMICONDUCTOR ENERGY LAB (JP) 
Author (Inventor): TERAMOTO SATOSHI (JP); OHTANI H1SASHI (JP); 

MIYANAGA AKIHARU (JP); HAMATANI TOSHUI (JP); YAMAZAKI SHUNPEI 
(JP) 

Priority (No,Kind,Date): US 288365 A 20021106; JP 94198042 A 
19940728; JP 94198043 A 19940728; JP 94256148 A 19940926; US 
315968 A3 19990521; US 504991 A3 19950720 

Applic (No,Kind,Date): US 288365 A 20021106 

Addnllnfo: 6495404 Patented; 5923966 Patented 

National Class: * 438166000 

IPC: ' H01L-021/00 

CA Abstract No: • 124(22)303287U; 124(22)303289W; 125(02)023981J 
DerwentWPIAccNo: * C 96-165182; C 96-165183; C 96-244490 
Language of Document: English 
Patent (No,Kind,Date): US 6495404 BA 20021217 
LASER PROCESSING METHOD (English) 
Patent Assignee: SEMICONDUCTOR ENERGY LAB (JP) 
Author (Inventor): TERAMOTO SATOSHI (JP); OHTANI HISASHI (JP); 

MIYANAGA AKIHARU (JP); HAMATANI TOSHUI (JP); YAMAZAKI SHUNPEI 

(JP) 

Priority (No,Kind,Date): US 315968 A 19990521; JP 94198042 A 
19940728; JP 94198043 A 19940728; JP 94256148 A 19940926; US 
504991 A3 19950720 

Applic (No,Kind,Date): US 315968 A 19990521 

Addnl Info: 5923966 Patented 

National Class: * 438166000; 438162000 

IPC: • H01L-021/00; H01L-021/84 

CA Abstract No: * 124(22)303287U; 124(22)303289W; 125(02)023981J 
DerwentWPIAccNo:* C 96-165182; C 96-165183; C 96-244490 
Language of Document: English 
Patent (No,Kind,Date): US 6482687 BB 20021119 
LASER PROCESSING METHOD (English) 
Patent Assignee: SEMICONDUCTOR ENERGY LAB (JP) 
Author (Inventor): TERAMOTO SATOSHI (JP); OHTANI HISASHI (JP); 

MIYANAGA AKIHARU (JP); HAMATANI TOSHUI (JP); YAMAZAKI SHUNPEI 
(JP) 

Priority (No,Kind,Date): US 840229 A 20010424; JP 94198042 A 
19940728; JP 94198043 A 19940728; JP 94256148 A 19940926; US 
315968 A3 19990521; US 504991 A3 19950720 

Applic (No,Kind,Date): US 840229 A 20010424 

Addnl Info: 5923966 Patented 

National Class: * 438166000; 438162000 

IPC: • H01L-021/00; H01L-021/84 

CA Abstract No: • 124(22)303287U; 124(22)303289W; 125(02)02398 1J 
DerwentWPIAccNo:* C 96-165182; C 96-165183; C 96-244490 
Language of Document: English 
Patent (No,Kind,Date): US 6753213 BB 20040622 
Laser processing method (English) 



001-5714342916=RIPLO 7081-462702408= 



704-07-29-22:40/001-01 I s8 * 600 



Patent Assignee: SEMICONDUCTOR ENERGY LAB (JP) 

Author (Inventor): TERAMOTO SATOSHI (JP); OHTAN1 H1SASHI (JP); 

MIYANAGA AKEHARU (JP); HAMATANI TOSHD1 (JP); YAMAZAKJ SHUNPEI 

(JP) 

Priority (No,Kind,Date): US 288365 A 20021106; JP 94198042 A 
19940728; JP 94198043 A 19940728; JP 94256148 A 19940926; US 
315968 A3 19990521; US 504991 A3 19950720 

Applic(No,Kind > Date): US 288365 A 20021106 

Addnl Info: 6495404 Patented; 5923966 Patented 

National Class: * 438166000; 438162000 

IPC: • H01L-021/00 

Language of Document: English 



001-5714342916=RIPLO 7081-462702408= 



704-07-29-22: 40/001-01 2 8e ^ eoos,73S4B p 



^H¥8 - 45839 

(43)4tfgB ¥J*8*(1996)2fll6B 



(sDinta* m\B^ ffto«m& pi kiss*™ 

H0 1L 21/20 

C2 3C 14/56 8939-4K 
16/56 

C3 0B 25/16 

9056-4M HO 1L 29/ 78 31 1 Y 

mzm* am* m?m<»&n fd & is s) »»h»cr< 



<2i>ti«m 


WWW- 198042 


(71)fflBA 


000153878 








(22) WW B 


JPJ3E6^(1994)7^28B 




*&IIJRW*m*S398»tt 






(72)»W# 


#* » 








#3Wl|flUS*l|I*#398#tfI #5fc£*fc¥ 














(72)$WHf 










♦wuii*jp*^fi«398»ie astett* 














(72)58K# 










♦«?/ll»»*mfi«398*ifi *5fc£*fc¥ 



















(54) csBwo**) withm** 



(57) 

mm S0j?&£ 1 0 4 & W-1f-3f£BBWr*^ i o 

ftfc»«€Mft&K.*i^T, 4 5 0"C~7 5 0"CSS© 
BftCftlRU L*5«Sl:. Ht< 4 5 0'C~7 5 0 
"C©jaSlC«fenfctt58»C*5V»T, ilO 3lC*5V>TU 




ROM 001-5714342916=RIPLO 7081-462702408= 



1 

saast-raxg.!:. 
-raw— tf-jas^js. 

£S*A-r*lgt. 

[»#JH3] ||OTlSfeHa*9l2C*tr>T. U— !f 

[fflt*J54] H*3S1 *fcJMM»l2e*t»T. *§afls 
«S&fi-t*&JB7Csfc£LT, Fe. Co, Nl. Ru, 
Rh, P d, O s , Ir. P t , Cu, Zn, Ag. A 

*i»A-r*xg£. 

inJIMWi*«LttlE#»Ka*BI*tt«fl:*-**ia 
* 5S U flJfB# Hi Aft Sf-tr* 1M 

£. 

-rsxnt. 



/04-07-29-22: 40/001 -0 1 3*««oos 1 739.8 ? 13 



2) ^B¥8 -4 5 8 3 9 

2 

n$©i&&<7>± 1 0 cc^wn^fenTv^ctSr^at 
-ft©flfUtft::.fc-3T, jtoiRttac£oTISflft*ttfc3£ 

/0 *8&g-r*^)B7C5R<tUT. Fe. Co. NI. Ru. 
Rh. Pd. Os. Ir. Pt. Cu. Zn. Ag, A 

u e awrnfc-s $ fc »tt»ffis© t,c*<ffl^6n5 
[S**9 3 £iMfc£8&ftT*&H7c^*<9PA2nfc# 

»»3*TiMtu i^tf-ft**!»it£nfciK«£»B;fc 

«SSftS-t*-*;£i£Ti&-3T. 

«7C*tUT. Fe. Co, Ni, Ru. Rh, Pd. 
Os, I r. P t, Cu. Zn. Ag. Au*>£8fcl*l 

JB5cSStt, #SHJi*8awffi5£©iK«lcS&MlCi*A3 

30 i^mommtifA^} 

to 0 0 1] 
[ft*o8ffi] 

CO0O2] «£3l5«fcO, LTU— tf-ft£H8 
±lCfiglS$nfc#aH^3RJH (a-SiE) IcttLTU 

HAlr«ti«M¥6 — 5 1 2 3 8#&$Blc8B«3nTV> 

[0003] u— y-«c«fc*6«7=-;waaitt. T 



from 001 -57J4342916=RIPLO 7081-462702408= 



3 

afctfr-sfcaa. 

[0 0 04] 

[S6i?!*<#ifcb«fc?£T*affl] *^«BSTI8^T*« 

(1) U— «f-3l6«)JBltlCJ:«*»*^»T=i-JVft« 

(2) ftMMtMft^OU— tf— 3t©WitlcJ:-3T»6 
[0 0 0 5] 

»A-r*iat. ina»a*;Bu«s*a«aa«*B 

SfcS-ttSXSi:. BlBlcav»T*afl5S*lfcBBB 

— ?-tt«>!RltttC&<f>T. a»ttaBa*»aB0a 
£©± 1 0 OtKrtCRfcfttV>5ut^att5. 
[0 0 0 6] ±EBfifc (*^«BSTH^r%56^±T:) 
tCiiV>T, eSft*»fit5ftSx*tUTlt Fe. 
Co, Nl. Ru, Rh. Pd. Os. I r. Pt. C 

u. zn, Ag> Aud»e.a«nfc-asfc««»a® 

[0 0 0 7] JiEBdcKiS^T, iJOBfflSB©aSi:l' 
Ttt. 4 5 0t:~7 5 0"C©&«*»W3"*ilia<T# 
5. C©fi£©±EttS«©»aaSK«boT«BS 
n. S«iUT^77.S«S:fflVifc»^lCtt, 6 0 0"C 

ta«*«5 5 0'Ce;±TS%Ci:A*S*UV>. ffioT. # 
?XSBeBV>fcaacf*. 5 5 0~6O0tSS©I 

[0008] i>— 1 »r-3tt©»»iWK:fe^5ln**Kt>. 

5 S 0*C~6 0 CCggEt5C £*<#*H**«» 450 
•CSK0fiK*>&©Jra*&m/B»C&*. ft-sT. 550 
■c± i o o , cwffi&«effl - 7rofiaf&A<Srf£U^. 

[0 0 0 9] ^fc*^i«BSTB8^-rsteO^W«, #B 
i, 6 0 0-CWT03iaS-eao??ftS!iS€:SEU8tlE^Sfi^ 

tea«aic»UTu— !f-3ttftairt-*iat. ** 
at-r*. 

[ooio] *fc*a«»TW*r*teo»wtt. #• 
naaa i=a arc * a *r * ^btcsb * * a-t * x s 
t. aaAa*&uttB*M*4URt*afl:3it«x 
a&. Biaraaflssn/taBR*)*^ tfc-fis«c 



/04-07-29-22:40/001-014 ss ^ 6O ° 



j } »$ffi¥8-4S839 

4: 

5FBa-fJi->©ttA**T5X8fc. UE^'f*^ 

u MBw— !r-a©aa»fcanT, aattaenna 
$agP5©ias©± 1 o oic^cftfcnTv^c t*a 
atr *. 

[ooii] ttioxnoWtt. #Mia*RK*8 
ffl<b=£8&&-ra&HxsR*»A-r4xat. ims&ms* 
abttB#»«a*a*e»fts**3:ai. exst 
gates nfcS5Ra©'>* < t t-scTW-f * ><» 
io aAtfrsxat. gi)E^<i6«5-i''i->* i axsnfc®« 
ci,— if-atsaa-rsiBt. *au. wbu-u 1 - 
*©a»ac*^T. tt»ttaEJDBfflaa©aB<&± 
i o oT;ai'nca&ftTv»ftcfcft«atr*. 

[0 0 12] .SfcaroaBOBBCfc^X'. aa-fbfclS 
T. WEI"— !f-3tt©atftt. #bi*b©b£&4 5 0 

[0013] ±e«S5c*5^t. a±©tr— A*a&a 

wif-jt*w*t« c t ft. *fc#aaa 
©a* (ioaafi) ©*#tt»aB o orasicwias 

[0 0 14] 
[£««] 

(nawu Jtaaa'ca. '*BB* , vBa-r«a&* 
jo aar*aic«aa*i«v— y-aaaa*«T. hi 
icv— tf— jaaaa©±Ba*BT. a 2 ten 1 © a- 

A' TWofcWf®ES:^"9". 0 3IC01OB-B' "CIS 
[0 0 15] 0 1 ~B1 3 (CiaViT. loirssnsc 

0. u— sf-3t*B»-r*»aoa«K^ff«iaa* 

a&ft-fcy h 1 0 Bicajtt*nfcttaTa»5nTv> 
40 *. aaoaxaaiai 0 iKB***t-»*suiUA*i 

TSBKtt. SB1 0 0£iR*ftbfc#-fc«y M0 5S^ 
[0 0 16] 1 0 2 "C7fi$flfc©te. &B£SBl*JK:i5 

^TBjMTsfcftoaiiiSTfeo. sbs— a^aa 

Tfc£:«>©a7tW H7— A 1 0 6 *BA.TI>*6. £©° 
#5» l-7-i» 1 0 6ttttWStI«JlUT6D. SB* 

aa+icanT (K«©aa) s-ana 

[0 0 17] Stl2 5ttSfi©fiI&^ffl©77-f 
50 ^VhfSTfeO. D#y h7-A,i:SBi©ffiB^t) 



FROM 001-5714342916=RIPLO 7081-462702408= 



/04-07-29-22:40/001-015* B * 6OO517394e p 15 



5 

■t*£IE5itCfT 5 fcn&©«6E4 5. 
[0 0 18] 10 3^Sn5ltt, U— tf-ftSrSIS 

-SBWSei 0 7 4>6«»*n&V— !f-*l 0 8 4S 
fi£53S<D3g 1 5 0 ^UT. g«a<HJ&>n**5 i ~>- 1 

0 9±KEH$nfcg«±l::!I»T*Ci:#-CSS. * 

x-v i o 9«. s«*ftn»-r*#as<ix.T*jo. * 
[0019] u— v-mstmm 10711 mx\t k r f 

3ft3H6**tl'i*LT«f>«. C©0 5 t*T3t^*€:a 
SCiCfcO. U— !f-Xtt. t»SU-ftt>f. § 

[0 0 2 0] 10 4TS*«4ttt S« (K*4> *fiD 
©jJ0f»£-Ci&*K S4S10 oa^fttfcJRiWS 

n*. ^fttfciRttsnfcssi o otean&^a (ftstao 
l i oc^TBffeoiaKtcjnfcSti*. 

1 0 0ttU7 h 1 1 1 JblCJBtfrt£*lT*sO, 
ICJ7hl 1 l£±TSt. »Ml0 2fiff)O^b 
7-A1 0 6K«fc^>T. SSI 0 0Zm%2i£ZZt& 

-ess. 

[0 0 2 1] ££te#KSnfc8lig£*rU m$.%i 1 
5-1 1 8C«toT«EEttSI, feSVWiBSSSttflStr 

19~12 2m5nTV>5. Sfc&gfcht, &3S.*: 
•T5^# (OTA S«J&-r<5fc«><7?^X^ 
IS* 112-114. 121 4«B*.T<^*. 
tt. y< 1 2 2- 1 2 4 4ffl?xT*5D. 

[0 0 2 2] (HUM 2 ) SSSJSWICfcHTtt. *^«ffl 

©xe%^-r. *r (a> csn^w^^sseo 

lfcfflSU *<D$ffil::T&R£LTS{tt£S?St6 0 2 
4 3 0 0 0 A0>JS£KX/V;/*ft£ffl^TJ5£&-t*. # 
7XSfiiUTtt, OT*-tf=i-->:7*7 0 5 9#5*g 

[00 2 3] &K:#Slf5iSSIlSI (a-S iH) 6 0 34 
y?XTCVDtt*fc««BE»CVD»lCJ:-DT5 0 0 

tt455:lir-SfcJ60t)(DT*-2). dOK{blg6 0 4<OM 
Srtft+Ag^t-rntfJ:^. (0 6 (A) ) 
[0 02 4] *C#A»&*lt 6 0 3 ©iSS{K4Slfir 
Z&M7i%-<!&Z>=.vtr)l (N I) OTiSASft?. 

SHSJSK6 0 lco^SKSSA-rs. H^Wlctt. * 



4 ) 4#Pfi¥8-4 5 8 3 9 

6 

«:Ki&i8i£4fiSTL7W&6 0 5 Sr^fiEf-S. ^LTXtr 
^-6 O 6&fflHT7t:>l J 7'f 4f?V>. #fflJS*£5fc& 

AStt . = y <7-;HF-StfgjgS£f> It 43 S = v tr* 

7tmomm*m&Tzz.t\z£r>Tmw-$nz. (06 

(B) ) 

[0025] xizija&mmiMh. #SH3£S!Bt6 o 3 
ima&astt. 4 5 o"c-7 5 0T;aK«>aaTfr*.i*J: 

6 0 0tKT©tt*TfT , 5Cfc**#ttT**. *fc 
5 0 0*C«T©aKtr**i:, ISJMfcfcK-rsWIWtf* 

«?M©Pa«fctt*. 5 5 0-CT4^B8<DttJ»jtaSS:fT 
5. C3UTl*Att&*K6 0 7#&&tt*. (06 

(C) ) 

[0 0 2 6] tt*ftaaiCJ:DttA&&*lt6 0 7^fc 

[0 0 2 7] ST06 (C) OttttSffTaStt (fit 

lilftl 0 1CWW6. *UT**t*J»S««8ti- 

•5. fLT, y-f WW 71 2 2*Mtt, P#yh7- 
A10 6CJ:oT. lUEOfflSlOOtAtyHOS 

A^effiDaiu, jrm&i o actMtr*. ^tT^ h 

/X/k/1 2 4ftBllta#y (-7-A1 0 6lC«^r$nfc 
W S«SJD»S 10 4 CWSS. Aliftft 1 0 4 

[0 0 2 8] JPjRS 1 0 4 ICgffi$iSA&, Wtfn#y 
h7-A 10 6 ICJc-pT, *OSfiS*ty h 1 0 5*> 

evtowis. ttMk i o 4 t^a-rs. ei±o«i^*^f 

nfcS«o±T4fiDf»si o 4i:<Rtt-r«. h 1 
0 SCiDttASn&SSe&TfeftlfRkftl 0 4CiR«ftUfc 
ft, y-f h/X*^ 122tl24 tSrBBtt-Ti. 
40 [0 0 2 9] -5-LT. jmeettHftfttjibfett. ^< h 
/t^l2 4ftR»t. mfeOSa (C 5 0 Ot) 
K«Rofca**B#y h7-AICJ:-pTlBi»ttl 0 2C 

#S«cj:oT, »iM*t>Sffitt5 o ot:{c«fcni. 
ury-r h/x^7i 2 4ffl«>s. sstcy'f h;x;u^i 

-5fc»cr>^l 0 3»C^i3|-r-5.. * UTY-f h/tjwy 1 2 
34BB«&«.. 

[0 0 3 0] V— tf-ftte|gtt£W-r£ ; fcO : £fflV>. ; e 
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ZLZrte. 0 6 (D) ©#ttfc*H>T, 0ffi©S 

S. CCTOSfiXf-i' 10 9 ©&H)3tftt 10cm 
^gJJSWCiS^Ttt, gfcX^-^l 0 9 
©&«£ 5 0 oriC^^fc^ffiTU— tf-JtW^WSffi 1 
P. 

[0031] w- it-*©imm*7«. y-r kw^i 

2 3£PUW\ SS*M-C«»SnfcSfiSB#y H 
7-A 1 0 6 CioTj»2IS 1 0 2 Cf»»f6. 

y-r wwri 2 3 sea©*, ^bry-r b/vvzn 2 

2 «Hlt. 1 0 1 rt©*-fcy HOB 

»cc«ft-r*. eio^y^ h/u^i 2 2 
[0 0 3 2] ±B©»fl*t«ioarctcj:o., ftlMA 

-7t©HMttf»**7«. *t»H06 KiRiWSnfcSfc 

h«s«©»A»ta& 1 0 1 m&motymz 

[0 0 3 3] 0 6 (D) lC75-r«fc?«C. U— !f-JtOM 

-—>{f&1r5z.t{zjzQ, SSI h 7 >*;*:?©&«■» 
7 0l4^Scf4. &*j;i©ir. ffi3*ir>BfclS6 0 4tt 

(0 7 (A) ) 

[0 0 3 4] *l:y-f hiSfe»KiUT«figrs»(biS5R 
&7 0 2«^-^»«&l^7X7CVDft-Cl 0 0 
0 AWJSSCfiEffiTS,. ^IC7.*>i">A40. 18w t X 

s?j£-r*. •euT/^^-=->ys:Jfi'rctfc«fco, y-r 

hn&7 0 3!£^-r*. y-f h*&7 0 3 4ffl5j£L£ 

^xy-f has 7 0 3*fB,&£.LTmmtittt.zn»> 7 

^5 =<7 AO&<b«J» 7 0 4 C ©»<£<&« 

©JS2tt2 5 0 0 ASSiT-S. CCDffift&JI 7 0 4 © 

hy< H{®«<g*£©gs*<fc£sn3. 

[0 0 3 5] •Z£>\Z?fim®-(*> dCTtt'JW * 

>y^ic«fcoTStt®fcttA-r^. £©&. y< hms 

7 0 3 £-?-©^0©»<fc&lJi7 0 4£WX9£ts.z> 
T. 7 0 5 £7 0 9©6g^|-*&ft-f *>a*SA$n* 
:pl/TV-^M7 0 5i KU-f>&«t 
7 0 9t*5SEJ|^|;MSn5. SSfC^-v^WB 
SffitTOTi^t'^y-f h®«7 0 6, 7 0 8*« 

[0 0 3 6] -e-LT, V— !f-*©IH»*fft», V-X 
S87 0 5iHK >®^7 0 9 ©Ff IgSffc; tftASn 

fc5f*sm©sefl:ftfT5. c©u— tf-)t©re»©«t> 



5) #BfHF8-4 5 8 3 9 
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u-f >««^©u— y-^t©saw* 0 1 ~0 3 ic^rs 

BTfr-p. ^fcc©U— tf— ?t©Sa*tlci3HT»i. SM. 
£5 0 0*C©iaSClnUfeL^«SSTff P. 

[0037] p— *f-yt<omtoiz£z>7=.-jvv>teT 

ft. ®F»1l6aKtUTK^5Rie7 lO*^7CV 
DttT7 0 0 0 A©JP£tCJ&&-f -tUTTLIS^XS 
£gT. 7-X«S 711iFW >mffi 7 1 2 £jfi£ 

*ffl^TJBfiS-Ti5. SftK*#3?ESLfl;:*5V>T. 3 5 

io o*c ©ananas s mmjfirrtic^t). 07 <o k 
[0038] cgmsfci 3 3 *mmmt* #£mu£5&bsi© 

£ 5 £ # ©S® © -88 

ft^rJoKfrb-ti-. c©£«lcJMTKttfij£ftLfca*R 

[0 0 3 9] 0 8fc*SStt3£»R«*§3$T©:ni«^ 

-r. *r^77.««6 o i±icTJ6KtL,Teit^*K 

6 0 2*XA5'^fefC«t«D 3 0 0 0 A©J?$tCJ^ffit-f 
20 5. £&K:#SSi=£afB6 0 3*5 0 0 A©JP3K:7*5 
XVCVDfcSfcttWE&CVDfcTfa&T*. *UT 

$16 0 3©acffilcS?l^e<kK6 0 4 * 
LTUyXhSffl^TU^ h77?8 0 1 Sr^fi&T 
5. hTXi' 8 0 1 «. 8 0 2T^snssao 
^HHSSBias (8<bBi6 o 4*wsnxv»«) «• 

*». 0®©*fx#^(^»cs#^[6j*^-rss^?g (x 

UyhM) StLTVi5. (0 8 (A) ) 

30 [o o 4 o] yjvRaaHSfcfc&^u *r 

6 0 5Smfct. Xfc!^— 6 0 6«:fflV>T7 > ^>h* 
C3UT. VV>7. h-?Ztr 8 0 1 tCk-^T 
fii5»Mtc8MSnfc*aSI^jRK©affi©-S57>8 0 2 
icr-yy^At^UTBcB^nfc^SBdi^^n?.. (0 
8 (B) ) 

[0 0 4 1] ^Kl'v'X h^X? 8 0 lfcJRORfcS. 5 
sot. 4»$ra©iD!»«LS ; £JfiT. i©lStC*JV^T, 
8 0 2©fig«^e»nyy^HE»U, **lfcHP*fcfc6J 
8 0 3T^r«k^lCSStC^ff^lS]^i:itel.^S^ji 

^«»CiBS?»^iiffL,T^< CtlC«fc-pTfTt>n-5. C© 
^S{t©ie*. S«(C¥fT*^|S]lC1^7cW^-5V^i2 

5. ::tli 8 0 2T7j5£n£ffi*£A<0S©||^;£f6] 

JEfcfttt. ^^8 0 3T^-r^(Sl(ca«l^rlBMlCji{TL- 
XIX. Tli5Z(OmSk05L&\i. 50~2 0 0/xmg«ff 
tJ-rct^Tfr*. (08 (C) ) 
[0 0 4 2] tnJftlCfci^SfifcStt, 
50 S^Htttt&*l,H*£ttlCitfTf *©Ti&**<, ^©ife 
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a&fiLfc£©ra (»w> KH#a«j*#*WFL.Tt> 

& Z. iiifil EM (»»«TttM«tt) 

coo4 3] coi'- !f-«©B»icJ:*7=-/n*. 

tS»tta*K6 0 7*t»6ii*. (08 (D) ) 

[0044] K\zrt?--><f *RU 0 7 (A) c^ 

-T«k5(cettH7 0 1 d©B#, Sttl7 0 1rt 

JHtcSS (CO»#tt=y4r;W ©BR* 1 !* V>©T?» 

T5£3£tt£3£W"*C (0 9 (A) ) 

[0 0 4 5] Aty-f h«feaKtbT«IEt-*»{fc^* 

R7 0 2*/Utv*JfcSfcte:/5X , ? , CVDi£T?l 0 0 
0A©J9S»-fiSRT*. *C^*>f*A*0.18wtX 

«*UfcT*3=«SrAil*6 0 0 0 A©Jf Sfc*^ t- 

AR»ire»RT*. * lt/s*-=. >ys arret i- 
.to, y-r h*S7 o 3*jg{K-r*. y-r h«S7 0 3 

BBfUlfc^Ty-f h*ffi7 0 3 4»ffiiUT»ffiK'fb 
©R<t«j!©ff£te2 5 o oAfiRfrs. coRfl:* 

[oo4 6] 4sic**M&-f*> (ccrii'j 

>y«cCJ:-aTi§ttJiCttA'rs. d©*. y-f HBS 
7 0 3 t-t©^H©BE'fb«I® 7 0 4iA^i'ii5:-3 
T, 7 0 5 £7 0 9©R«fc3F«B-f*>a*RASn* 

7 0 9 itfeeSE'&WtCTBJaS*!.*. *6fcf l +*;l'» 
j$M«7 0 7 i*7ty hy-f M*7 0 6. 7 0 8** 
■$»ttDfiSR*agfc»R«*l*. (09 (B) ) 

[0 04 7] -tL-T. H 1 ~0 3 CSTU— !f-tti8 
R*RV»TU— «*— 3fc©R»*f?»r». V— *R*7 0 5 

[0 0 4 8] W— tf— >t©Bl»t(C±-5 7--JK^*?7 
D&-C7 0 0 0 AcDJPSlCJ&K-rS. -tU-TTLBHtlS 

£&t, v-x*« 7 1 itHH >nm 1 1 2 tsa 

fe&R (WxlUJVS-fA) ^©fl&RiSfcRR**** 
*ffi«f»T»*T*. a«fc***B«.«t»K*V»T. 3 5 

0t:©inu»fflS4i«fMJfiTc:t»wJ:D. 0 9 <c> \z 



6) #W8-4 5 83 9 
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jp-f»R h 9 >fJ* * *SSj£2t>--5. 
[0 0 4 9] #^JS0»IC^T»Rb 5 

T. **y7©BBKBLT»attff©BB**tt«Z 
t***J>&<. BBS©*****©***"* 1 '***- 
[0 0 5 0] CRR0I4] **E*fl|-Ctt. WBRBBR 

©iea<fc£Kifi-f s&S7tR©#ffl**Jffl ufc u— y- 

/0 R*Ttf^£jt.fc1*-Si£ai4&*r-f*R*ffi ; £«s£U * 

[0 0 5 1] HI Ofc#»***Wtt¥IMIfc«*TH 
r. *T^5XS1S6 0 liKTBRiUTBffcBBR 

6 0 2«X/ty^ttlCJ:D 3 0 0 0AO«C«t 

5. SS.K#aM33RBI6 0 3£5 0 0A©BSIC:7? 
X^CVDtt*fcttRERCVDl*TRRl-*. -tUT 
*flStt»B«1"l=*«'»TUV3l|6©«»*fT^, #a«3i 

20 *R6 0 3©*HC«*V»Rfl;R6 0 4*JBJ£T*. -t 
ITl'^XhSffl^tl'^ hVXi? 8 0 1 £J&f£T 

6. l/^T. 8 0 l«v 8 0 2TSSn4S«<0 
#a«5£*R3ciB <RflsR6 0 4*«»R4nTHft> 4 

•Js/h»tt> SffUTl»5. (H10 (A) ) 
[0 0 5 2] *K=yyiHWMt»«*R*U. *R6 
0 5£J&/i£Lfc&, xet-6 0 6SfflUTXt:>H5 

30 %m cbs s nfc#a«a#R«>Bffi 8 o 2 »c 

= y^**»LTEB**lfcttli#«*asn*. fcfcw 
CTttWS?X h^*? 8 O 1 tfflV»fcB*«T*«. BflS 
34«<ptT^^tUT«BUTt>J:t». (010 
(B) ) 

[0 0 5 3] -tl/T, mW^8 0 lfcfcDP* 
S. B 1~B 3 fc«T»«*BV»TI/— 
ff5. !f— JttWBBlcBUTtt, 5 0 0 

■C©fiStC!m&L£tt®-lN 8M*©W~ !f-*B 1 0€ 
0B©ISff€^l6]*<fi^l*)t'i ; 5«k5ICbT. 8 1 1 

SdjtSti 1 mm- 1 0 c m/^ga©ffi*Tt0-3 < 0 £ 
UfcfeOfr*. C©5§, 8 1 2 TSVTfBlSCfc^T 

na. d©sa«©4/5X^!ea<kL'feS«*i^fi!5$n5. 

[0 0 5 4] *M*©U— 1f-^S8 1 lT^^n5±9 
812*681 3-p^*n*±-5ClSaB£fi*^*5nT 

i/K. c©8 1 3T^$n«>)^atsstt. tea«»*^ 

50 ttJftaRtt#BR£tiTV»«8 1 20BR#&Xtf** 
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frLTl-X. OH (C) ) 

[0055] cossaw*. u— !f-*«»»itsnfc« 

sn*«t5v»«a^JifTbT^<. *fc«safl:* 
tso-c. 8 1 3T*sn**afl:*»afrLTv»<fc« 

*. ffioT. *§afl:Ufc1®«8 1 4©*ffe6BK*5^T 
[0 0 5 6] filTlC*V»TCOW— !f-*©!WtI»* 

sagrr*. trsiio (o ©«ffi«:wr*s« (&t 

ufti o nc«tw*. *LTS£4iai*a»tt8B£T 
a. s^y-f h^;v^tt^Tffl«anTv^«ffit-r 

5>. *-UT, y-f h/tjvn 2 2£BStt, h7- 20 

A10 6IC«fc-5T, lft©SfilO0«*tyMO5 
iiSaOIUL, *2IS1 0 2 C^jgT*. tLXy<b 

nn,-J\ 2 4*5attD#7 1-7-a i o 6 i:ft»sftfc 
Sffi«Jio!»Si o 4ic^2l-rs. crois. 10»il0 4 
nm^oiaae (soot) \zmwi^nm>^\z^ 

[0 0 5 7] UOSRS 1 0 4 lC«fi«»A^. nVUifiy 
hT— Al 0 6KJ:-jT, AiOSfiWtyHOB* 

sustoaiu ao&gi 0 4ic»2i-r*. u±©»fe&?5r 
nfcs«o±-c*SD*&£ i o 4iciRttrs. 

[0 0 5 8] -tUT, Bf«OKmBd*«jaUfc«. y-f h 

/t^i2 4«». mizomm (uctasoot) 

ftlBlfftKirjT. &&*fcgt£tt5 0 0t:i;:#fcn 

s. -tury-f wwyi 2 4iH*s. 3&fcyHfW5 
»y 1 2 3 cioim^nfcSSSru— tf-ttfc 
Bsst-r^fcfto^ 1 0 3 ic^r-s. -ebTy< h/w • 

yi2 3£B!**. * 

[0059] u—if—mtrnmrnr^'ho^m^ * 

©•ufcoi'— tf-jtoitS^iSilwSfix^-^l 0 9 SIS 
rS'tcitio. Bfje©w*fcv— if-ftfcRgtt-f *. 

c:ttt, (D) ©ttffiKfc^T. 0®OS«*fiH 
*>e>Si(R!K<!:. U— 1f-Jt*^'f-^ , Stl5<fc-5(CS« 
7.x- v>l 0 9 !f-3t*IMtT*. 
T©SfiXf-yi 0 9 05£»5fglil cm/»tT 
•5. *Ht£Wt**5^T«. SSXf-^l 0 9©ag€ 
5 0 OtlCS^tWJBTl'-' tf-*Oil»*ff5. 

[0060] u— *f-#©SMt»m y-f hA;un 5 
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7-A1 0 6fcJ:oT*££l 0 2lt»iST5. *UT 

y^f b;vv7i 2 3£K©s. *ury-f 2 

2 SJfflW". S«S»X«ttiSl 0 lrt©**? h 1 0 5 
IdRHftTS. COS^-f 2 2ttBIt5. 

[0 0 6 1] ±K03ftfP«rttO3g-rci:t:J:0, JlDfcg 

-*©HW#«7«. *t?M05 lziR*ft$n«:S« 
**-fey h«*«©IBA*aiS 1 0 1*6?ton»C 

atotti-r. 

[0 0 6 2] *^Jfi09lC*5l»T«, ttHHA 1 0 4 C 1 # 
SOSfi*l»XT5PS*^fi*©S«*lra^l 0 4 1C 
»X1-5$T©^Ffli:. toJS&^l 0 4*^e> i«ca©s« 

»&Ufc©*l$*>e>ft&©£«*ini&£l 0 4A>6Bl9 
fflU, tf-^OS98**ff5Sl 0 3'nCOS«*» 

[0 0 6 3] S«-tfcte« B10 (C) C*Sn5J:5 
T*5tK 5 0 OICCDiaffiTH^PfllCiJ^T. ®%\zm 

liggift*. 
[0 0 6 4] ^©iStCLT. 

tf&zm&z 1 4*&*£i*<T!r*. co^ata 

*9R«1 0 16 ~1 0 20 cnr 3 "&A/r*s 
TV^. (010 (D) ) 

[0 06 5] z\o&.mt, #f«c^cs^astT»5>t 

[0 0 6 61 010 (D) iC^Ti^l-. *«Sa*fcW 

JIMS a tuft -a- 8 1 4*^#fc6., 

1 n >^£ffv>@ 1 1 © 7 0 lT^'TSttlBfcJ&fifc'f 
Sfcd©/^-x>^C0IRlC. g»OK<kK8 0 2*1$ 
£T*. 5Slcy-f Mfe»Kt UT««ir«.S!{fcS3lK 
7 0 2*7^y^ii*fc«^5X^CVD&Tl 0 0 0 
AOS^tCfifcffiti. (Sll (A)) 

[0 0 6 7) X.\Z7>* >Vt> A =£0. 18w t mi/&7 
;V5--?ABI*6 0 0 0 AOJf SlC«-7-h'-A»i^i*T 

h«ffi7 0 3«Mt5. y-f Hm@7 0 3*JBfi)cLfc 
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©JP2tt2 5 0 OAiSit5. :©SMH7 0 4W 

t7t-/h^ KB*©**]* 1 ****!*. 
[0 0 6 8] £5K**6«H'*> (CCTttU>-f* 

7 0 3 i-tC5jafflWSMfc*!lJB7 0 4 t^X* 
T. 7 0 S i 7 0 9 ©IWCW*^ t^ttASW 

7 o 9 td«ess-&Wfc^fi8sn*. ascft*** 

&«W7 0 7t*7t7 h«*7 0 6, 7 0 B& 

^teoeefi^WKjg&sns. (011 (b) ) 

[0 0 6 9] * l/T, 0 1 ~0 3 W— !f—»«* 

tHH >f8«7 o 9©m&ftfl:fc&ASftfc**it&© 

[0 0 7 0] ls—*f—%om»t\Z£Z7=.-)\>OteT 
«, HPJlffelW«iUTS<bS*IB7 1 0*75XVCV 
Dftt7 0 0 0 AWJSSCJfcBtf*. -tbTHWttlfl 

£S-c\ y-x*« 71UHW >*a 712 
ox;einJifta»ittmirr;s&cJ:D. 011 <d) 

[0 0 7 1] **JMIlCjR'* , «Kh9>5>X*tt. 

[0072] *i«B«-e«r*j«TW:, -ync&A/fc'tt 

■5. Mill 011 (D) C«T«Kh5>5?X**B 

B5©KifT#*iS]tc 1 wc**«m"*cfMW**KWH 

[0 0 7 3] 5 U-1f-*OB 

*A£ig» («§&«=©&*?&) 
[0074] 0 1 2 i=*xitM«>fFKxsen%r. £r 

f?^SS6 0 l±fcT«©»flU*Sl«6 0 2*300 
K6 0 3£ 5 0 0 AcOJPSC^X-VCVDtSSfcteis* 
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$&ic7^i7*«fi)cr4Kft:^*K8 1 5*«r 
4. c©SMb&*«»*. ^n-^S^XvcvDft 

88©fc©£ 1 0 o~ 3 0 o'CgS©ln]!&K:«t:-pTEKfct" 
**-f 7©t>©T. «*tt*&£flS©OCD(0hka Dill 
us ion Source) »tt*JBV»« C C©&fl:Ji 
3SK8 1 5tt. 8 0 2-C«-r«W»=*t»TBB*fT** 

/0 U -y h#©fll«8 0 2*?JMUnHUB6 0 3 ©&® (ft 
<tfl&6 0 4#**«ntlr»«) S»fiTS««fcfc-»T 

-fc+<*©«r»»tntfJ:V». (012(A)) 
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